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This commentary discusses traumatic brain injury (TBI) 
related to falls among elderly individuals, as well as com-
mon TBI sequelae and their treatment. It also discusses the 
current understanding of TBI-related dementia and chronic 
traumatic encephalopathy. 

Falls are responsible for more than one-third of all trau-
matic brain injuries (TBIs) within the general popula-

tion and more than 60% of all TBIs among people older than 
65 years [1]. Fall-related TBIs among elderly individuals are 
responsible for an estimated 141,998 emergency depart-
ment visits, 81,500 hospitalizations, and 14,347 deaths in 
the United States each year. Many more people are treated 
in the primary care setting or do not seek treatment. 

Patients over age 75 years have the highest rates of both 
TBI-related hospitalization and death [1]. This is a signifi-
cant public health concern as the nation’s elderly popula-
tion continues to increase. It also represents a challenge 
for clinicians across the spectrum of care, as patients with 
TBI are frequently encountered in the emergency depart-
ment and by providers in primary care, surgical specialties, 
nonsurgical specialties, allied health, and neuropsychology. 
Thus nearly all medical professionals need to have a robust 
understanding of fall-related TBI care.

The evaluation and diagnosis of mild TBI, in particular, 
is challenging in older persons, especially those with pre-
existing dementia or cognitive disorders. Because mild TBI 
includes any loss or alteration of consciousness, a pre-exist-
ing alteration in consciousness may obfuscate diagnosis. TBI 
should be high on the differential diagnosis when there is a 
significant mechanism or evidence of head injury, such as 
bruising, lacerations, or facial bone fractures. Conversely, 
common symptoms of brain injury—such as balance impair-
ment, depression, and cognitive deficits—may be misat-
tributed to other causes, especially when elderly patients 
experience a fall that was not witnessed by anyone [2]. The 
frequent use of anticoagulants for comorbid conditions in 
this population leads to an increased risk of hemorrhage, 
even with low-velocity head trauma. A high index of suspi-
cion for intracranial hemorrhage is thus warranted, as these 
patients may present with vague neurological complaints 
and a normal physical examination. Some patients may 

present days or weeks after trauma, such as may occur with 
subdural hemorrhage.

Initial Assessment of Brain Injury and Indications 
for Imaging

The initial assessment of brain injury must focus on 
patient stabilization and the prevention of secondary com-
plications. Increased intracranial pressure due to bleeding or 
edema can lead to cerebral anoxia or infarct. These compli-
cations can often be prevented with careful clinical exami-
nation, imaging, and the appropriate use of neurosurgical 
interventions.

Computed tomography (CT) remains the most useful 
initial imaging tool due to its sensitivity for acute hemor-
rhage and fractures. While CT lags behind magnetic reso-
nance imaging (MRI) in sensitivity for some findings, such 
as the microhemorrhages seen in diffuse axonal injury, CT’s 
speed and ability to detect lesions requiring neurosurgical 
intervention make it the preferred initial imaging modality. 
It is well accepted that patients with a Glasgow Coma Scale 
(GCS) score of 13 or less require a CT scan after known head 
trauma. For patients with mild TBI and a GCS score of 14 or 
15 on arrival to the emergency department, the 2008 guide-
lines from the American College of Emergency Physicians 
and the Centers for Disease Control and Prevention are 
often used to determine the need for imaging [3]. According 
to these guidelines, any patient over 60 years of age should 
receive a head CT scan if they experienced loss of con-
sciousness or post-traumatic amnesia. Imaging should also 
be considered for patients older than 65 years of age, even 
in the absence of loss of consciousness. Clinicians also need 
to consider the presence of neurological deficit, vomiting, 
severe headache, GCS score less than 15, physical signs of 
basilar skull fracture, coagulopathy, or a dangerous mecha-
nism of injury (including ejection from motor vehicle, struck 
pedestrian, and fall from a height greater than 3 feet or  
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5 stairs). In an Australian study of hospitalizations related to 
TBI, the most likely initial imaging finding was subdural hem-
orrhage (42.9%). Traumatic subarachnoid hemorrhage was 
seen in 12.7% of patients, and concussive injury was noted 
in 24.1% [4].

It should be noted that a normal CT scan cannot com-
pletely rule out extra-axial hemorrhage or a structural brain 
injury. MRI with susceptibility weighted images and diffusion 

tensor imaging are more sensitive for hemorrhagic and non-
hemorrhagic axonal injury, respectively [5]. Furthermore, 
ongoing research is needed to establish the role of func-
tional neuroimaging as well as that of serum biomarkers.

Rehabilitation of Elderly Patients with TBI

Common symptoms following TBI include cognitive 
impairment, fatigue, vestibular disequilibrium, sleep-wake 
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cycle impairment, psychiatric and behavioral disturbances, 
headaches, and vision and hearing changes. More severe TBI 
may also be associated with weakness, muscle spasticity, 
dysphagia, seizures, speech impairment, and hormone and 
electrolyte changes. In addition, it is common for patients 
with severe TBI to experience confusion, agitation, and com-
bativeness—particularly when emerging from a comatose 
state. Secondary complications can include cerebral infarct 
due to increased intracranial pressure, hydrocephalus, and 
injuries from additional falls.

Management of symptoms following TBI presents unique 
challenges in elderly patients. For example, tricyclic anti-
depressants—which are commonly used in the treatment 
of post-traumatic headache—may lead to complications in 
elderly patients due to anticholinergic side effects. Likewise, 
medications commonly used to treat muscle spasticity may 
lead to sedation. In fact, elderly patients with TBI should 
be presumed to be more sensitive to any centrally acting 
medication. In particular, benzodiazepines and typical anti-
psychotics such as haloperidol should be avoided due to evi-
dence that they impair recovery from TBI [6]. 

As budgetary constraints sometimes preclude one-on-
one care in hospitals and nursing facilities, there is danger 
that potentially harmful sedatives will be used as a means 
of behavioral control. The use of enclosure beds and patient 
restraints are appropriate in some cases, but they are 
wrought with ethical concerns. An alternative is hospital sit-
ters, who stay with patients and can help to keep them calm, 
but we lack evidence-based guidelines to support the use of 
such personnel. Several studies have failed to show that hos-
pital sitters prevent falls or are cost-effective, and assigning 
hospital sitters to elderly patients may contribute to staffing 
shortages in other areas of the unit [7]. However, the ques-
tion of whether hospital sitters are beneficial needs to be 
addressed in the brain injury population, especially because 
symptoms of confusion, restlessness, and poor balance are 
often present in patients with minimal strength impairment. 
Clinicians should not underestimate the value of a trusted 
family member’s presence in the redirection of an agitated 
patient, and facility visitation policies should allow spouses 
and other visitors to fulfill this role.

Fall prevention is of paramount importance in the recov-
ery from TBI. This is of even greater consequence among 
patients with intracranial hemorrhage or recent craniec-
tomy, in whom a repeat fall can be disastrous. In addition 
to reducing polypharmacy, it is important to address any 
physical weakness, coordination impairment, or vestibular 
dysfunction with an appropriately tailored physical therapy 
program. Symptoms of orthostasis and the presence of 
comorbidities such as polyneuropathy, vision impairment, or 
benign paroxysmal positional vertigo must also be consid-
ered and addressed. Home assessment and modifications 
may be indicated near the time of discharge.

Given the complex medical, behavioral, physical, and 
cognitive sequelae of TBI, a multidisciplinary approach to 

treatment is often indicated. Acute inpatient rehabilita-
tion facilities offer physical therapy, occupational therapy, 
speech therapy, rehabilitation nursing, and neuropsycholog-
ical services. However, changes in Medicare reimbursement 
have resulted in stricter admission standards for acute inpa-
tient rehabilitation facilities and have increasingly empha-
sized reducing length of stay and discharging patients home 
from the acute inpatient rehabilitation setting. 

In comparing 2 studies from the TBI Model Systems 
Project over the 10-year period 1996–2006, average length 
of stay in an inpatient rehabilitation facility for older patients 
with TBI (mean age of 67 years) plunged by nearly 70%, from 
56 days to 19 days. Patients in the earlier study were admit-
ted with lower overall functional status as measured by the 
Functional Independence Measure (FIM) scale, and they 
were discharged with higher functional status (see Table 1).  
Presumably, many of these lower-functioning patients are 
now discharged directly to nursing facilities, where they 
receive less therapy, nursing care, and physician oversight 
[8, 9]. The impact of these changes on patient outcomes is 
unknown, and more research is needed to better guide these 
practices and policies.

Dementia, Chronic Traumatic Encephalopathy, and 
Chronic Sequelae of TBI

A growing body of evidence shows that there is a correla-
tion between prior brain injury and subsequent development 
of dementia, but interpretation of these data is often difficult 
due to the presence of covariates such as drug and alcohol 
abuse or underlying medical conditions. Nonetheless, it 
appears that prior brain injury is a risk factor for dementia, 
with evidence of both higher frequency and younger onset. 
A recent cohort study of 825,816 men completing manda-
tory Swedish military service showed that a history of TBI 
increased risk of young-onset dementia at an average fol-
low-up time of 33 years; this correlation was present even 
after controlling for covariates such as premorbid cognitive 
function, alcohol intoxication, blood pressure, depression, 
and socioeconomic status [10]. 

Another recent study in California compared TBI patients 
age 55 years and older versus non-TBI trauma patients who 
presented to emergency departments. They found that 

table 1.
Changing Trends in Inpatient Rehabilitation for Older Adults 
With Traumatic Brain Injury

			   1996a 	 2006b 
			   (n = 50) 	 (n = 267)

Mean age, in years (SD)	 66.8 (9.2)	 66.6 (9.0)

Rehabilitation length of stay, in days	 56.0	 18.8

	 Admission FIM	 52.2	 53.6

	 Discharge FIM	 90.6	 87.8

Percent of patients discharged to community	 82%	 81%

Notes. FIM, Functional Independence Measure; SD, standard deviation.
aData are from Cifu et al [8].
bData are from Frankel et al [9].
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the TBI patients were more likely than the non-TBI control 
group to have developed dementia after an average follow-
up period of 6 years (8.4% versus 5.9%, respectively). This 
suggests that elderly individuals may be more susceptible to 
the sequelae of mild brain injury [11].

The mechanism of chronic cognitive decline has yet to 
be proven, and it is unclear whether brain injury initiates a 
neurodegenerative process or if neuronal loss from the ini-
tial injury diminishes cognitive reserve. Pathology studies of 
TBI-related dementia and chronic traumatic encephalopa-
thy (CTE) may offer some hints as to the etiology of these 
changes. However, specific criteria for the pathological 
diagnosis of CTE have not yet been defined. Brain atrophy 
is often reported, but it has not been possible to distinguish 
between acute brain injury sequelae and progressive neu-
ron loss. Deposition of tau protein neurofibrillary tangles, 
amyloid beta, and TAR DNA-binding protein 43 has been 
observed [12]. These neuropathological features are present 
in a variety of dementias and neurodegenerative disorders, 
but it remains to be seen whether this reflects shared patho-
genesis. Clinical diagnosis of CTE is even more ambiguous. 
However, various neuropsychiatric and behavioral symp-
toms have been reported, including depression, aggression, 
emotional lability, poor judgment, and suicidal ideation [12].

Neuropsychological evaluation is important for detection 
and classification of cognitive and behavioral symptoms in 
elderly patients. The diagnostic utility of neuropsychologi-
cal testing is well documented in cases of TBI, but its use 
for diagnosis of CTE is controversial, as research findings 
have been inconsistent [13]. Still, neuropsychological test-
ing can be useful for determining the likelihood of other 
causes of cognitive and behavioral disturbance, such as pri-
mary psychiatric illness. Also, neuropsychological testing is 
useful for clinical decision making, planning, and monitor-
ing of treatment effects. Evaluation of a patient’s cognitive 
abilities relates to their real-world functioning, and there is 
evidence that neuropsychological assessment is effective in 
predicting occupational and psychosocial outcomes follow-
ing a concussion [14]. In elderly patients, neuropsychologi-
cal assessment can help clinicians make recommendations 
regarding driving ability and activities of daily living, and 
such assessment is recommended when there is concern 
about cognitive or behavioral disturbances affecting func-
tion. If the results of testing suggest a possible diagnosis of 
CTE or other neurodegenerative disease, then repeat testing 
will usually be recommended after 6–12 months to moni-
tor for further decline or to check for treatment effects. In 
addition to identifying cognitive impairments, neuropsycho-
logical testing can be useful for identifying psychiatric distur-
bances such as depression and anxiety, which are common 
after TBI and are known to affect recovery. Psychotherapy, 
counseling, and/or psychopharmacological treatments may 
be recommended.

Conclusions

Falls are the most common cause of TBI among elderly 
individuals, and they therefore represent a significant pub-
lic health concern. The treatment of fall-related TBI is com-
plex and requires a multidisciplinary treatment approach. 
However, appropriate care can result in continued func-
tional independence and discharge back to the community. 
Ongoing research is needed to elucidate the pathogenesis 
of TBI-related dementia as well as age-related differences in 
the sequelae of TBI.  
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